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SYSTEM AND METHOD FOR PRODUCING ELECTRICITY USING NATURAL 

GAS 

Background of the Invention 

5 

The present invention generally relates to the generation of electricity using 
naturally occurring gas. More particularly, this invention is directed to a system and 
method for the generation of electricity using naturally occurring gas to drive a turbine 
and generator. 

10 Electricity is vital to the economy and daily hfe due to the heavy reliance on 

devices that require electricity to function. Accordingly, a constant source of electricity 
sufficient to meet the ever-increasing demands of the consuming public is a critical 
component for daily operations. As the population has increased, the use of electricity- 
driven machines has also increased, thereby further increasing electricity demand. Such 

IS demand and general lack of supply has caused severe problems, including blackouts, 
power outages, brownouts, etc. 

Several types of renewable energy sources are conventionally used for electricity 
and power generation. Hydroelectric power plants use water, either naturally flowing or 
forced through a dam, to drive large generators and account for roughly 9% of the U.S. 

20 energy production. However, the location of these plants is limited to those areas havmg 
naturally occurring bodies of water. Geothermal power plants use steam created by water 
and magma to generate electricity. However, locating and securing a constant source of 
steam thus generated is difficult and not widely available. Solar power, however, is 
becoming more prevalent as an alternative means for generating electricity. Photovoltaic 

25 cells directly translate solar energy into electricity. However, even the most advanced 



CLE 765668.3 



photovoltaic cells do not exceed generally 15*20% efficiency and are only useful to the 

extent that sunlight is available. 

Another source of renewable energy is wind power. Massive propellers, powered 

by the wind, rotate in large wind farms and generate electricity by driving generators. 
5 The use of wind power to generate electricity is becoming more common. However, 

similar to solar power, weather conditions can affect output and blackouts may occur due 

to slow wind periods. Still another source of renewable energy that has not seen great 

production of electricity is the use of biomass to fire boilers, thereby generating steam. 

Biomass generally includes wood, agriculture, biological wastes and other refuse that 
10 may be burned in large furnaces for generating the heat necessary to create steam for 

powering turbine generators* 

Turbines are firequently used to generate electricity. In general, a turbine 

translates a received force into a rotational energy. The rotational energy is then 

transferred to an associated generator that translates the rotational energy into a raw form 
1 5 of electricity available to a transformer or other suitable device for consumption and use. 

The force received by the turbine is any of a suitably pliurality of forces, such as a 

steam force. A steam force suitably is generated by burning a fiiel in a furnace, thereby 

converting water to steam. The steam is transferred to the turbine where it causes a 

turbine fan to rotate and thereby generate the rotational energy. The fuel burnt in the 
20 furnace is any of a suitable plurality of fuels, including flammable natural gas, petroleum, 

oil, coal, etc. However, most suitable fuels are non-renewable natural resources. 

Accordingly, there is a need for a system and method for generating electricity that more 

efficiently utilizes fuel. 
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Summary of the Invention 
In accordance with the present invention, disclosed is a system and method for 
more efficiently producing electricity through the use of natural gas. 

S In accordance with one aspect, the present invention teaches a system for using 

natural gas to produce electricity. The system includes a well adapted for withdrawing 
pressurized natural gas, such as a flammable natural gas, from a naturally occurring 
source of natural gas. The pressurized natural gas is used to drive a turbine and an 
associated generator to produce electricity. Additionally, the pressurized natural gas used 

10 to drive the turbine is suitably recovered and used to drive additional turbines and 
associated generators. 

In one embodiment, the system is adapted to use natural gas containing little or no 
amounts of carbon dioxide and/or nitrogen. According to another embodiment, the 
system is adapted to use natural gas containing large amounts of carbon dioxide and/or 

IS nitrogen. The system suitably includes a separator adapted for separating the carbon 
dioxide and/or nitrogen from the natural gas before the natural gas is used by the 
additional turbine and generator to produce electricity. 

In accordance with yet another aspect, the present invention teaches a method for 
using natural gas to produce electricity. The method generally includes the steps of 

20 withdrawing pressurized natural gas from a well, driving a turbine with the pressurized 
natural gas, driving a generator associated with the turbine and generating electricity 
through the driving of the generator. The method suitably also includes the steps of 
transferring the natural gas from the turbine and driving additional turbines and 
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generators to produce additional energy. The method is adapted to be implemented with 
natural gas containing either little or large amounts of nitrogen and/or carbon dioxide. 

These and other aspects, features and advantages will be understood by one 
skilled in the art upon reading the specification. 

Brief Description of the Drawings 

The accompanying figures incorporated in and forming a part of the specification, 
illustrate several aspects of the present invention^ and together with the description serve 
to explain the principles of the invention. In the figures: 

Figure 1 generally illustrates an example configuration of components of the 
electricity-generating system of the present invention; 

Figure 2 generally illustrates an example of an alternate configuration of 
components of the electricity-generating system of the present invention; 

Figure 3 is flowchart illustrating an example of a method of the present invention; 

and 

Figure 4 is flowchart illustrating an alternate example of a method of the present 
invention 

Detailed Description of Preferred Example Embodiments of the Present Invention 

The present invention is directed to a system and method for using natural gas to 
generate electricity. In general, energy is generated by directing the flow pressure of a 
naturally occurring deposit of natural gas to drive a turbine and generator. Upon driving 
the turbine and generator, the natural gas is suitably recovered and sent to a transmission 
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pipeline for delivery to end users or is suitably used to drive at least one additional 
turbine and generator. Accordingly, the system is adapted to use the natural gas at least 
once to generate electricity before the natural gas is delivered for subsequent use and/or 
sale. The system and method are adapted to use both natural gas containing a small or no 

S amount of nitrogen or carbon dioxide and natural gas containing a large amount of 
nitrogen or carbon dioxide. 

With reference to Figure 1, illustrated is an example embodiment of the system 
100 for using natural gas to generate electricity. The system 100 includes a source (not 
shown) of natural gas, such as a naturally occurring deposit or reservoir of natural gas 

10 under pressure, as known to one of ordinary skill in the art. The example system 100 of 
Figure 1 is adapted for using a source of natural gas containing small or no amounts of 
nitrogen or carbon dioxide. The natural gas is suitably a flammable natural gas. 

A well 102 or other suitable device is installed in an area near the source of the 
natural gas for accessing and withdrawing the natural gas in a controlled maimer, the 

15 structure and manner of installation of which is known to one of ordinary skill in the art. 
The well 102 includes a wellhead 104 that operates as a conduit through which the 
natural gas flows and has affixed thereto a cutoff valve (not shown) adapted for 
maintaining the natural gas at a level of pressure and for providing safety features. 

A pipe 106 is coupled to the wellhead 104 for transporting the natural gas to a 

20 turbine 108. The pipe 106 is suitably ads^ted for maintaining the pressure of the natural 
gas as received fi'om the source and delivering the natural gas under pressure to the 
turbine 108, and is composed of any material suitable for handling the high pressures and 
low temperatures associated with the natural gas, such as steel, polyvinyl chloride (PVC), 
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etc. Given the pressure of the transported gas, one of ordinary skill in the art will 
understand that the pipe 106 is of any suitable diameter as determined by various 
properties of the natural gas and the desired resultant effect of the transported natural gas. 
The pipe 106 transports the natural gas under pressure to the turbine 108. In 

5 general, the turbine 108 is adapted to receive the pressurized natural gas, translate the 
pressure into a rotational energy and transfer the rotational energy to an associated 
generator for subsequent use by the generator in producing electricity. 

The pipe 106 generally releases the pressurized natural gas into an internal cavity 
1 10 of the turbine 108. The turbine 108 is suitably a sealed container adapted to prevent 

10 leakage of the natural gas out of the turbine. The internal cavity 110 includes a turbine 
fan 112 that is adq)ted to rotate in response to the input pressurized natural gas. The fan 
112 is communicatively coupled to an elongate shaft-like cylindrical member 114 that 
communicates with the generator 1 16. The fan 1 12 is coupled to the shaft 1 14 in such a 
manner that the rotation of the fan 1 12 causes the shaft 1 14 to similarly rotate. 

IS The shaft 1 14 of the turbine 108 is generally commimicatively coupled to a rotor 

1 18 of the generator 1 16. The rotation of the shaft 1 14 imparts a rotational energy to the 
generator rotor 118, which rotational energy is subsequently harnessed by the generator 
116 to produce electricity, as known to one of ordinary skill in the art. The produced 
electricity is transmitted from the generator 116 via an electricity transmission line 120 to 

20 a transformer 122. In general, the transformer 122 is adapted for stepping up the voltage 
of the electricity received from the generator 116 so that the electricity is in a form 
suitable for transmission along a high voltage line 124, thereby making the electricity 
available to substations (not shown) and ultimately consuming devices. The generator 



CLE 765668.3 



116 is also suitably adapted to transmit an amount of the generated electricity to an 
alternate transformer 1 17 for subsequent on-site usage. 

Returning to the turbine 108, the turbine suitably includes a pipe-like conduit 124 
adapted for releasing the natural gas that already acted on the turbine fan 112 to a gas 
5 transmission pipeline 126 for subsequent dehvery of the natural gas to another location. 
The conduct 124 suitably includes a selectable valve*Ulce diverter 128 for redirecting the 
natural gas to a second turbine and generator system, such as a steam-driven txirbine and 
generator system, which is also adapted for using the natural gas to produce electricity. 
With further reference to Figure 1, the flow of die natural gas suitably passes from 

10 the conduit 124 and valve 128 to a furnace 130 upon appropriate orientation of the valve 
128. The furnace 130 is generally adapted to bum the received natural gas as a fuel, 
thereby converting water into steam. The generated steam travels from the furnace 130 
via a steam conduit 132 to a turbine 134. In general, the turbine 134 is a steam-driven 
turbine such that the turbine 134 is adapted to receive and translate a steam force. The 

IS received steam acts on a turbine fan 136 housed within the turbine 134. The fan 136 
rotates in response thereto and imparts a rotational force onto an elongate shaft-like 
cylindrical member 138, as previously described. A rotor 140 housed within a generator 
142 associated with the turbine 134 is conununicatively coupled to the shaft 138, such 
that the rotation of the shaft 138 causes the rotor 140 to similarly rotate and generate 

20 electricity thereby, as also previously described. The generated electricity is transferred 
via an electricity transmission line 144 to a transformer 146 for preparing the electricity 
for subsequmt transmission to the high voltage line 124. The generator 142 is suitably 
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adapted to transmit an amount of the generated electricity to an alternate transformer 148 
for subsequent on*site usage. 

Thus, the system 100 as described hereinabove suitably enables a quantity of 
natural gas to be used more than once in generating electricity. Figure 1 illustrates the 
5 system 100 as adsqpted to pass a quantity of natural gas through two turbine and generator 
systems, thereby producing more electricity than if only one turbine and generator system 
were used. It will be appreciated that the system 100 is scalable such that more than two 
turbine and generator systems are suitably implemented to further increase the amount of 
electricity generated with a quantity of natural gas. 

10 Depending on the particular configuration and layout of the system 100, the 

system 100 suitably includes at least one compressor for maintaining a level of pressure 
of the natural gas within the system 100. For example, a compressor ISO is suitably 
integrated with the pipe 106 for ensuring that the natural gas is delivered to the turbine 
108 under pressure. As another example, a compressor 1S2 is suitably integrated with the 

15 conduit 124 at a location upstream of the valve 128 for delivering the natural gas under 
pressure to the furnace 130. As yet another example, a compressor 154 is suitably 
integrated with the conduit 124 at a location downstream of the valve 128 for delivering 
the natural under pressure to the gas transmission pipeline 126. The system 100 suitably 
also includes one or more chokes adapted for reducing flow pressure. In a preferred 

20 embodiment, a first choke 156 is integrated with the pipe 106 and a second choke 158 is 
integrated with the conduit 124 upstream of the valve 128. 

The system 100 suitably also includes a bypass pipeline 160 adapted for 
transmitting natural gas firom the well 102 directly to the conduit 124, thereby bypassing 
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entry into the turbine 108 and generator 1 16. The bypass pipeline 160 is integrated with 
the conduit 124 at any suitable location, such as upstream fix>m the valve 128 or 
downstream from the valve 128. The bypass pipeline 160 suitably includes at least one 
cutoff valve for controlling the flow of the natural gas through the pipeline 160. 
5 The system is also adapted to have a separator 162 integrated with the conduit at a 

location upstream of the valve 128. The separator 162 is adapted to receive natural gas 
containing nitrogen or carbon dioxide and separate the nitrogen or carbon dioxide from 
the natural gas. 

Turning to Figure 2, illustrated is an example system 200 adapted for using 
10 natural gas containing a large amount of nitrogen or carbon dioxide to produce electricity. 
The system 200 is of any suitable configuration, such as the configuration as depicted in 
Figure 1. The system 200 generally includes similar components as those which 
comprise the system 100 of Figure 1. Accordingly, as appropriate, an abbreviated 
discussion of such components will follow with regard to Figure 2. 
IS The system 200 includes a source (not shown) of natural gas, such as a flanunable 

natural gas, containing large amounts of nitrogen or carbon dioxide. A well 202 or other 
suitable device is installed in an area near the source of the natural gas for accessing and 
withdrawing the natural gas in a controlled manner. The well 202 includes a wellhead 
204 that operates as a conduit through which the natural gas flows and has affixed thereto 
20 a cutoff valve (not shown) adapted for maintaining the natural gas at a level of pressure 
and for providing safety features. 

A pipe 206 is coupled to the wellhead 204 for transporting the natural gas to a 
turbine 208. The pipe 106 suitably releases the pressurized natural gas into an internal 
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cavity 210 of the turbine 208. The turbine 208 suitably is a sealed container adapted to 
prevent leakage of the natural gas out of the turbine and includes a turbine fan 212 
adapted to rotate in response to the input pressurized natural gas. The fan 212 is 
communicatively coupled to an elongate shaft-like cylindrical member 214 that 

S communicates with the generator 216 in such a manner that the rotation of the fan 212 
causes the shaft 214 to similarly rotate. 

The shaft 214 of the turbine 208 is generally communicatively coupled to a rotor 
218 housed by the generator 216. The rotation of the shaft 214 imparts a rotational 
energy to the generator rotor 218, which rotational energy is subsequently harnessed by 

10 the generator to produce electricity, as known to one of ordinary skill in the art. The 
produced electricity is transmitted firom the generator 216 via an electricity transmission 
line 220 to a transformer 222 for processing the electricity into a form suitable for 
transmission along a high voltage line 224. The generator 216 is also suitably adapted to 
transmit an amount of the generated electricity to an alternate transformer 217 for 

15 subsequent on-site usage. 

Returning to the turbine 208, the turbine suitably includes a pipe-like conduit 224 
adapted for releasing the natural gas that already acted on the turbine fan 212 to a 
separator 228 that is adapted for separating the nitrogen and/or carbon dioxide from the 
natural gas, the operation and structure of which is known to one of ordinary skill in the 

20 art. Accordingly, the sq>arator has associated therewith at least two outlets, a 
nitrogen/carbon dioxide pipeline 230 and a natural gas conduit 232. 

The nitrogen/carbon dioxide pipeline 230 suitable accepts the nitrogen and/or 
carbon dioxide separated from the natural gas and delivers it to a nitrogen/carbon dioxide 
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transmission pipeline 234 that transmits the nitrogen and/or carbon dioxide to an 
additional location for subsequent use and/or sale. The pipeline 230 suitably includes a 
vent 236, controllable by a valve (not shown), adapted for releasing to the atmosphere at 
least a portion of the nitrogen and/or carbon dioxide that passes through the pipeline 230. 
S The separator 228 also includes the natural gas conduit 232 for receiving the 

separated natural gas and delivering the natural gas to another turbine and generator 
system, as described previously with regard to Figure 1, or to a natural gas transmission 
pipeline 226 for transportation to another location. The conduct 232 suitably includes a 
selectable valve-like diverter 235 for directing the natural gas to either the turbine and 

10 generator or to the pipeline 226. When the natural gas is delivered to the turbine and 
generator, it first enters a furnace 238 where it is used as fuel to transform water into 
steam. The generated steam passes through a steam conduit 240 to a turbine 242. In 
general, the turbine 242 is a steam-driven turbine such that the steam acts on a turbine fan 
244 housed within the turbine 242. The fan 244 rotates in response thereto and imparts a 

15 rotational force onto an elongate shaft-like cylindrical member 246, as previously 
described. A rotor 248 housed within a generator 250 associated with the turbine 242 
receives the rotational force of the shaft 246 and generates electricity thereby. The 
generated electricity is transferred via an electricity transmission line 252 to a transformer 
254 for preparing the electricity for subsequent transmission to the high voltage line 224. 

20 The generator 250 is suitably adapted to transmit an amount of the generated electricity to 
an alternate transformer 256 for subsequent on-site usage. 

Thus, the system 200 as described hereinabove suitably enables a quantity of 
natural gas to be used more than once in generating electricity. Figure 2 illustrates the 
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system 200 as adapted to pass a quantity of natural gas through two turbine and generator 
systems, thereby producing more electricity than if only one turbine and generator system 
were used. Accordingly, it will be appreciated that the system 200 is scalable such that 
more than two turbine and generator systems may be implemented to further increase the 
5 amount of electricity generated with a quantity of natural gas. 

Depending on the particular configuration and layout of the system 200, the 
system 200 suitably includes at least one compressor for maintaining a level of pressure 
of the natural gas within the system 200. For example, a compressor 258 is suitably 
integrated with the pipe 206 for ensuring that the natural gas is delivered to the turbine 

10 208 under pressure. As another example, a compressor 260 is suitably integrated with the 
conduit 224 at a location upstream of the separator 228 for delivering the natural gas 
under pressure to the separator 228. As yet another example, a compressor 262 is 
suitably integrated with the conduit pipeline 232 at a location downstream of the 
separator 228 for delivering the natural gas under pressure to the gas transmission 

15 pipeline 226 or the fiimace 238. As yet another example, a compressor 263 is suitably 
integrated with the pipeline 230 at a location either upstream or downstream of the vent 
236. The system 200 suitably also includes one or more chokes adapted for reducing 
flow pressure. In a preferred embodiment, a first choke 264 is integrated with the pipe 
206, a second choke is 266 integrated with the conduit 224 upstream of the separator 228, 

20 and a third choke 268 is associated with the pipeline 232. 

The system 200 suitably also includes a bypass pipeline 270 adapted for 
transmitting natural gas firom the well 202 directly to the conduit 224, thereby bypassing 
entry into the turbine 208 and generator 216. The bypass pipeline 270 is integrated with 



CIJE76566S.3 



the conduit 224 at a suitable location upstream from the separator 228. The bypass 
pipeline 270 suitably includes at least one cutoff valve for controlling the flow of the 
natural gas through the conduit 224. 

Additionally disclosed according to the present invention is a method for using 
5 natural gas containing little or no amounts of carbon dioxide and/or nitrogen to produce 
electricity. The method is generally implemented through the system 100 discussed 
above. Accordingly, an abbreviated discussion of the structure and function of the 
system on which the method is implemented will follow. With reference to Figure 3, the 
method 300 is initiated by locating a source of pressurized natural gas and installing a 

10 well thereon in step 304. Once the well has been installed, natural gas is withdrawn from 
the well at step 306 and then delivered to a turbine at step 308. As previously described 
with reference to the system 100, the pressure of the natural gas drives the turbine at step 
310, which driving results in a rotational force being generated. At step 312, the 
rotational force is transferred from the turbine to the generator, wherein the generator 

15 harnesses the rotational force to generate electricity at step 314. Once the electricity has 
been generated, it is suitably either stored at step 316 for future usage or is suitably 
transmitted at step 318 to an additional site. 

Returning to the step 310 wherein the natural gas drives the turbine, the method 
300 is adapted to retrieve, at step 320, the natural gas from the turbine once the natural 

20 gas has driven the turbine, as previously described. Once the natural gas has been 
retrieved, it is suitably either delivered to a transmission pipeline at step 322 for delivery 
to an additional location or is suitably delivered to a furnace at step 324. After delivery 
to the furnace, the natural gas is consimied and thereby produces steam. The steam is 
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delivered to a second turbine at step 326. The steam drives the second turbine at step 328 
and the rotational force generated thereby is transferred to a second generator at step 330. 
The generator harnesses the rotational energy to generate electricity at step 332. The 
generated electricity is suitably either stored at step 334 or is suitably transmitted at step 
S 336 to another location. One of ordinary skill in the art will appreciate that a more 
detailed understanding of the method is understandable with a reading of the discussion 
of the system 100, 

Additionally disclosed according to the present invention is a method for using 
natural gas containing large amoimts of carbon dioxide and/or nitrogen to produce 

10 electricity. The method is generally implemented through the system 200 discussed 
above. Accordingly, an abbreviated discussion of the structure and function of the 
system on which the method is implemented will follow. With referrace to Figure 4, the 
method 400 is initiated by locating a source of pressurized natural gas and installing a 
well diereon in step 404. Once the well has been installed, natural gas is withdrawn from 

15 the well at step 406 and then delivered to a turbine at step 408. As previously described 
with reference to the system 200, the pressure of the natural gas drives the turbine at step 
410, which driving results in a rotational force being generated. At step 412, the 
rotational force is transferred from the turbine to the generator wherein die generator 
harnesses the rotational force to generate electricity at step 414. Once the electricity has 

20 been generated, it is suitably either stored at step 416 for future usage or is suitably 
transmitted at step 418 to an additional location. 

Returning to the step 410 wherein the natural gas drives the turbine, the method 
400 is adapted to retrieve, at step 420, the natural gas from the turbine once the natural 
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gas has driven the turbine, as previously described. Once the natural gas has been 
retrieved, it is suitably delivered to a separator at step 422, which separator is adapted to 
separate the natural gas from the carbon dioxide and/or nitrogen. Once the carbon 
dioxide and/or nitrogen has been separated, it is delivered to a transmission pipeline at 

S step 424 for transmission to another location. Once the natural gas has been separated 
from the carbon dioxide and/or nitrogen, it is delivered to a conduit at step 426. Once in 
the conduit, the natural gas is delivered suitably to either a natural gas transmission 
pipeline at step 428 for delivery to another location or to a furnace at step 430 for 
additional electricity generation. The natural gas is consumed in the furnace as described 

10 above and the resuhant steam is delivered to a second turbine at step 432 where it is used 
to drive the second turbine at step 434. The rotational force generated thereby is 
transferred to a second generator at step 436 where it is used to generate electricity at step 
438. The generated electricity is suitably either stored at step 440 or is suitably 
transmitted at step 442 to another location. One of ordinary skill in the art will appreciate 

15 that a more detailed understanding of the method is understandable with a reading of the 
discussion of the system 200. 

Although the prefened embodiments have been described in detail, it should be 
understood that various changes, substitutions and alterations can be made therein 
without departing from the spirit and scope of the invention as defined by the appended 

20 clauns. It will be appreciated that various changes in the details, materials and 
arrangements of components, which have been herein described and illustrated in order to 
explain the nature of the invention, may be made by those skilled in the art within the 
principle and scope of the invention as will be expressed in the appended claims. 
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Abstract 

A system and method for using natural gas to generate electricity. Natural gas 
under pressure is withdrawn from a well and passed to a turbine. The pressure of the 
natural gas acts on a tivbine fan that in turn drives a generator to generate electricity. The 
5 natural gas used to drive the turbine fan suitably is reused to drive another turbine and 
generator, thereby producing additional electricity. 
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